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Optimizing LLM Applications for Performance and Cost


About this book: This comprehensive guide provides developers, AI engineers, and architects with the theoretical foundation and practical strategies needed to optimize token usage in Large Language Model (LLM) applications. It explores the entire lifecycle of a token, from initial tokenization and prompt engineering to advanced RAG architectures, agentic workflows, and production-grade caching and routing strategies.







Introduction


In the era of generative AI, tokens are more than just fragments of text; they are the fundamental unit of cost, latency, and cognitive capacity. For a developer building a simple prototype, the difference between 1,000 and 5,000 tokens in a prompt is negligible. However, for an engineer deploying a system to millions of users, that same difference represents a massive escalation in operational expenditure and a noticeable degradation in response time.




The “Token Economy” refers to the constant trade-off between the amount of information provided to a model and the resources required to process it. While modern models boast context windows of hundreds of thousands or even millions of tokens, the reality is that more data does not always lead to better results. In fact, providing too much irrelevant context can lead to “performance collapse,” where the model ignores critical instructions or fails to retrieve key facts buried in the middle of a prompt.




The goal of this book is to move beyond naive prompting and toward a disciplined approach to token management. We will examine how different tokenizers slice language, why some formats are more expensive than others, and how architectural choices like RAG (Retrieval-Augmented Generation) and model routing can be optimized to maximize “intelligence per token.”




Whether you are fighting the “lost in the middle” phenomenon, trying to slash your API bill, or designing a complex agentic workflow that must remain stable over long conversations, this book provides the blueprints. We will progress from the basic physics of tokens to the sophisticated orchestration of production AI systems, ensuring that every token spent contributes directly to the value of the final output.




A word of caution: optimization is not always the priority. In safety-critical domains (medical diagnosis, legal advice, aviation), clarity and completeness should trump brevity. Over-optimized prompts can become brittle, harder to maintain, and more prone to edge-case failures. The strategies in this book are tools for scaling, not excuses to sacrifice reliability for savings. Know when to optimize, and know when not to.
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CoT Strategies and Efficiency
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thetokeneconomy.
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The Three-Zone Architecture
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thetokeneconomy.
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The Power of BM25
This content is not available in the sample book. The book can be purchased on Leanpub at https://leanpub.com/thetokeneconomy.
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